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For years safety men received little or no help from anybody in the 
coal-nining industry ard when there was any relaxation of their efforts (and 
frequently when there was no relaxation) their work was checkmated by in- 
fluences utterly veyond their control. Those in executive positions usually 
paid scant attention to safety men and considered their work a fad, though 
necessary to ward off criticism; onereting officials (sxperintendents, 
foremen, and others) usually were "hard—boiled" and figured thet sefety men 
were a bar to increased outout ard a sotential or actual ceuse of increased 
procuction costs. Mine workers only tco frecuextly regarded safety men as 
a "Joke" or despised "reh rah doys®, if trey haspened to be technically 
trained, and either openly or covertly refused or failed to do what safety 
men wanted done, especially if asxed to co soncthing that would involve in- 
creased effort. In fact, safet; men vere considered something of a nuisance. 
Notwithstanding thase ani many other henéicans, safety work by safety workers, 
eperating officials, and others actually accomplished much good, dut the 
results were unnoticed (in fact, were rade wnmnoticcable) because as they 
plugged one hole in the mine-accident dam other aoles were opened by the 
numerous, and frequently sudcen, chanses in conditions and practices with 
which the coal-mining industry las been confronted during the past genera- 
tion, 


Careful snalysis of the princinal causes of accicents that kill and 
main coel miners (falls of roof ané coal, heslege, explosions, electricity, 
macninery, explosives, shaft accidents, surface accidents, and miscellaneous 
accidents) shows thet real vrozress in preventing fatelities has been made 
in the past 25 or 30 years only in "explosions™ and accicents due to “use 
of explosives." Some nrogress has been made in preventing "miscellaneous 
accidents" and "accidents in and around shafts." Relatively little progress 
nas teen made in recucing accidents from falls of roof and coal or surface 
accidents, and the rates of occurrence of haulage accidents and accidents 
due to electricity rave increased. A discussion of factors affecting some 
of these causes of accidents reveals in pert why progress in coal-mine 
accident prevention has deen relatively slow, 


The Bureau of Mines will welcome reprinting of this paper, provided 
the following footnote acknowledgnent is used: "Reprinted from 
Bureau of Mines Information Circular 710," | | 

2/ Chief, Eealth and Safety Branch, Bureau of Mines, Washington, D. C. 

3/ Mining engineer, Safety Division, Bureau of Mines, Pittsburgh, Pa. 
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"UPS AND DOWIS" OF PREVENTION OF COAL-MIME DISASTERS 


Erplosion disasters, and possibly fires, have been identified more 
definitely and luridly with coal mining thon with any other industry, and 
for many years (in fact, almost wp to tiie present) such disasters have been 
considered an integral part of coal-mine operation, hence unavoidable. Not- 

ithstanding this fect, the main effort of safety men in coal mining has 
been directed toward the prevention of these dreadful occurrences, and 
enparently their work has hed a measuratle emount of success in the past 
decade. Early in this century many of the rost cisastrous coel-mine ex- 
plosions in this country were caused tv izuitions of gas or dust or both 
due to "shooting off the solid" during the working shift, using black Dlast— 
ing powder or dynamite, wnich was air ost universal coal-mine practice. Later 
most of the coal wes cut by machines (new &5 or more p2rcent of the output 
of bituminous coal is machine-cut), and pexmissizie explosives, which were 
much sefer, largely; disvlaced uleck blasting sowder end dynanite. Moreover, 
some mining States and man’ progressive miues Cid virtuslly all blasting 
wnen most or all of the workine personnel wes out of the mine. «as a result 
of precautions tatxen, relatively few maicr conl-line disasters were caused 
by blasting in the 1/7 yeers prececinz 1938. In tha last 5 years, 1973—-L0, 
four very disastrous exmniosions have bezn precivitated vy blasting during 
tne worxing snift, with a total of 1/9 fatalities. 

t 

A materia: decline in the practice of snooting off the solid and in the 
use of blacx blasting powder and Cynemite and an increase in the practice 
of firing snots on the "ofr" shifts gradually reduced the occurrence of ex- 
plosion fatalities from these ceuses, Unfortunavely, however, the more ex-— 
tensive use of undercutting and ovher metioés cf rining coal, which loosened 
tne coal more raoidl:7, releasing increased quantities of sas and dust, re- 
sulted in an increese in explosions cf fas or dust caused by open—lisht — 
lgiuitions. Thus the rate of occurrence. of fatalities from explosions 
and fircs remained at least as high as when the coal was blasted off the 
solid with dynamite and black blasting poder during tne worxing snift, 


The introduction of electric can lemos 20 years ago into dangerously 
gassy mines largely eliminated open lignts from the most danserous mines, 
and materially reduced the explosions of gas end dust caused by open-Light 
ignition, Again, however, there was relatively little relief from fatal 
accijents caused by gas and dust explosions, because adout as soon as the 
use of electric cap lamps in the more dangerous mines reatuced or almost 
eliminated open-Light ignitions of ges and Gust, increased use of electrical 
equinment in coal mines invrodrced a new ges— and dust-igniting agent in 
the form of electric arcs. Explosion disasters continued with unabated _ 
frequency, and many very disastrous conl—mine explosions occurred from 1924 
to 1930, inclusive, the period of maximum intvoduction of electrically 
operated mining macninery, esvecialiy vy mechnonized coal—loading equipment, ~ 
Many of the explosion disasters in this period wita excessively heavy loss 
of life were caused oy ignitions of — duct oy electric arcs; the fiscel 
year 1928 had a particularly bed record, when 282 deaths, or 82.5 percent of 


the 342 deaths from coal-mine explosions in this country, resulted from 


1897 -e 


Google 


- C To, 


explosions started by electric arcs, In fact, during the — serine 
July 1, 1927, to June 30, 1932, 683 or 69,4 percent of the 984 deaths aie 

to coal—~mine explosions resulted from explosions started by electric arcs. 
Fortunately, the proportion killed in explosions of electrical origin from 
July 1, 1932, to June 30, 1939, decreased to 37.7 percent, Until 1940 it. 
appeared that at last the coal mines of the country had conquered virtually 
@ll of the main causes of coal-mine exolosion ignitions; at any rate, their 
destructiveness had been decreased, as shown by the fact that during the 7 
years preceding January de 1940, najor coal-mine explosions had beon reduced 
to an average of 2.7 a year with an average of 38 fatalities a year, Only 
one major explosion occurred in 1933 (7 aia and in 1939 (28 ‘fataditios), 


Although the nace 7 years have been relatively free of major coal—mine = 
disasters and, as a result, the coal-mine fatality rate has remained low 
and reached an all-time Low in 1939, there are good reasons to fear tnat ‘the 
lull is only temvorary. The causes of explosion disasters in the past are 
kmown, as well as the measures aimost sure to prevent them, but coal mines 
are now introducing new methods and practices wnicn, if not safeguarded very 
carefully, may pre eee another series of shocking disasters... The ex- 
plosion early in 1940 at Bartle:, W. V., in which 91 lives were lost, that. _ 
at Willow Grove, Ohio, in March 1940 with 72 fatalities, and that at Sonman, 
Pa., in Jul; with 63 fatalities are the most disastrous explosions in over 
a decade, Similar disasters may be expected unless every know precaution 
is taken, It is Significant that five of the six most serious mine disasters 
in the last decade were in highly mechanized mines, and that the three major 
explosions in United States coal mines in 1940 before August 20 resulted in ~ 
226 fatalities or 75.3 deaths per major explosion, the highest average number 
of fatalities per major explosion disaster in any year in the present century. 
The next highest average was in 1913, wren €& Cisasters killed 464 persons 
(58.0 fatalities per major disaster). 


The extension of mechanization has brougat about a persistent demand for 
blasting coal during the working shift (frequently with little if any. safe- 
guarding), which is a definite recession from progress made in the past. Un- 
questionably the credit for the consideraole reduction in fatalities from © 
explosions due to blasting in the past 25 rears is ave largely to the fact 
that much of the blasting has been done on the "off" shift by shot firers, 
rather than when the full quota of men was in the mine. The Mulga (Ala. ) 
disaster of October 1937 with 34 fatalities, the Keen Mountain (Va.) disaster 
of May 1938 with 45 fatalities, the Duvin (Ky.) explosion in July 1939 in . 
which 28 lives were lost, and the Willow Grove (Ohio) disaster of March 1940 with 
fe fatalities, are all thought to have been caused by blasting when the 
shift was in the mine. The Gresford disaster in Wales in 1934 with 263 
deaths and several other British coal-mine cisasters in recent years aré 
suspected to have been caused by DdDlasting with the shift in the mine, and 
in recent years British coal-—mine blastinz practice has been sub jected ‘to 
severe scrutiny. | 


| Another potential source of coal-mine exolosion disasters is the present 
tendency to utilize multiple shifts in coal mining; unquestionably there is 
definite relaxation of discipline on nizht snifts because the higher mine 
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officials work during the day shift, hence cannot be expected to work at 
night. As a result, supervision aaa discipline are almost certain to oe re- 
laxed with consequences frequently disastrous. Two of the most destructive 
coal-mine disasters of tne past 3 years occurred on night shifts in highly - 
mechanized coal mines. <A few such serious mine explosion disasters will 
quickly throw pack the none-too-good safety record of American coat mines 

to what. it. was 16, 20, or even 30 Years af0e:.’ 


| BOW ACCIDENTS FROM EXPLOSIVES HAVE BEEN REDUCED 


Barly: in the present century coal wes subainea: chiefly by blasting 
from the solid, using clack blasting powder or dynamite with squibs or so-— 
called safety fuse, and virtually all olasting was done by each individual 
miner when, and largely .hov, he pleased. This practice naturally caused a 
number of blasting accidents, many of tnem very serious. In those days 
blind, armless, and legless exminers were by no means an unusual sight, 
and blasting fatalities were numerous.. Later some mines took dlasting out 
of the hands of individual miners and employed shot firers; this helped to re- 
éuce th number of explosives accidents, as well as the fatalities from ex- 
plosions caused by blasting, especially.when shot firers worked on the night 
or other "off" shift, although many individual ‘snot firers were killed eeeOUe? 
foolhardiness or carelessness. 


‘The’ introduction of cutting macnines with resultant cnanges in explosives 

sneha. especially the material: decrease in the size of the exnlosive 

charges used, was a-long step toward. decreasing blasting accidents. However, 
the development of permissible explosives to replace black blesting powder — 
and dynamite about the time the Bureau of Mines came into existence in 1910, 
undoubtedly was the most far-reaching advance of the present generation in 
preventing accidents due to explosives and blasting in coal mines. ‘The 
gradual introduction of electrical blasting methods, as well as the more ex— 
tensive use of permissible explosives, has also been of much aid in preventing 
accidents from blasting, The mines of the anthracite region of Pennsylvania 
have had a much higher accident rate from the use of explosives than those 
of the bituminous-coal industry. If the anthracite explosives-fatality rate 
could be reduced to that of bituminous-coal mines the exnlosives-—fatality 
rate for all coal mines of the United States vould be a source of pride to 
the industry. | : : 


Among the disquieting tendencies evident in mine blasting practice 
during recent years is the reintroduction of dlack blasting powder into coal 
mines in some consolidated form rather than in its old-time granular condi- 
tion; it has many, though possibly not all, of the dangerous characteristics 
of ordinary black blasting powder, Moreover, tne exigencies of mechanized 
mining appear to demand blasting during the working shift with some form of 
blasting device or even ordinary explosives, and several mines have reverted 
to this dangerous practice, which in time is bound to cause disaster as it 
has in British coal mines for the past several years. Several fatal accidents, 
including at least five very serious major disasters, have resulted in the 
past few years in American coal mines from these causes, and it is feared 
tnat the good accident record of the coal-mining industry of the United States 
in the 6 or 7 years preceding 1540 may de broken badly through these recessions 
pene sane explosives practice. A vossibdle means of avoiding blasting 
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disasters in mecnanized coal mining is the use of a peiativery new pneumatic 
method that seems to be effective in bringinz down undercut coal quickly, 

effectively, and safely; this method has been ues to 4 slight extent onlr, 
but appears to have possibilities, 


ACCIDE:? RATE FROM FALLS OF ROOF AND COAL 
VARIES LITTLE FRON YEAR TO YHAR 


In the early days of the present century coal-mine roof-fall: accidents 
were due largely to the violent blasting practice then in effect, Shooting 
off the solid, using heavy charges of Dlac!: blasting powder or dynamite, 
shatters tne roof as well as the adjaceut coal, severely; often shots in one 
olace-in amine jar down the loose material in anotner place upon hapless 
workers, When blasting was restricted to the "off" shift and done by shot 
firers, this hazard was reduced, as: the dlasting concussions occurred when 
only a few men were in the mine and the several hours that intervened before 
the working shift came on duty usually allowed time for much of the loose 
material to fall. With the advent of cutting machines and permissible ex- 
plosives, smaller charges of explosives were used, thus helping to protect 
the roof. However, less care was taken as to the time ‘end other features 
of blasting, and with the increasing size anc Ceeper cover of mines, as wel].1 
as seasonal or other rush demands for coal, mines or parts of mines were 
Noutted,™ and squeezes, creeps, ouwans, and other influences kept mine roof 
in a broken, tender concition. When blasting was allowed at all times, the 
loose roof material was shaken down on tre ice ers nore or less continuously, 
injuring or killing then, : 


dentine serious cause of falls-of-roof accidents is the fact that the 

man in charge of a coal mine usually feels that his personal reputation and 
future advancement depend upon getting out cueap coal imiediately, so the 
practice is to take the "cream" in the form of tne “easy” coal (usually ad- 
vancing rooms) and leave the "skimmed milk" (the nillars or deficient coal) 
to the next fellow in charge of the mine. The roof of many mines has been 
ruined by this practice, which is by no means unusual, and when the "other 
fellow" tries to extract long-standing pillars he usually finds the coal 
broken and friable and the roof extremely treacherous. -.Very often the "other 
fellow" also takes the "easy" way by failing to pull the pillars systemati- 
cally; pillars are seldom kept in line, timbering is not always adequate (in 
some mines not enougi timoer or not the riznt kind of timber is sunplied), 
supervision of the miners! attack on tne pillars is frequently lax, and the 
miners are prone to take "easy" coal back froin the face even when by doing 
so they may precinitate premature falls, Often the miners are victims of 
these practices, in many instances paving vith their lives. During the 
World War of 1914-18, most mining companies tried to. "get while the getting 
was good, ™ hence they took the readily obtainable coal (or what may be terned 
the "sream"™), As a result the coal-mine roof-fall accident rate for this 
period was low. However, from 1921 to 1932 (the "skimmed-milk" period) the 
roof-fall accident rate rose aonormally and did not drop toa _ reasonable 
figure again until 1933. 
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In some mines pillars are not vulled: tius the most dangerous type of 
coal-~mine work is avoided, However, little advantage is gained as to safety, 
because ordinarily the pillars are "sladbed" or checkertoarded or are in- 
adequate originally; large roof areas are left with a minimum of timbers or 
other support; and squeezes, creeps, buszps, and other dangerous conditions 
ensue, As a result mines that do not null pillars usually have a roof-fall 
accident rate essentially as high as that in mines with the most hazardous 
villar—pulling conditions. In fact, mines with recognized-nazardous roof 
frequently operate (including pillar recover:) with relatively few roof—fall 
accidents. 


The advent of mechanized loading introduced numerous new conditions, 
many of a nature unfavoradle to the prevention of roof-fall accidents. The 
highest rate of roof—fall accidents in the history of coal mining in the 
United States occurred in the period 192/-32, or avout coincident with the 
peak of the increase in mechanized loading in the United States, The roof- 
fall fatality rate was worst in 1930, but fortunately it has receded rather 
rapidly, the rate for 1939 being much lower than the average for the past 30 
years although not quite so low as in some years of the World War period. 


The most disappointing phase of coal-mine safety work in the past 30 
or more years is tne lack of progress nationally in tne rate of occurrence of 
the major cause of coal-mine fatalities—-falls of roof and coal—-even though 
many mines have reduced the incidence of accidents from this cause. for a 
generation approximately 50 percent of all coal-mine fatalities have been 
caused by falls of roof or coal, and at least 99 percent of the fatalities 
have been one-man accidents. If it were not that numerous mines, with what 
might be termed extremely bad roof conditions, have been able, through in- 
tensive timbering and equally intensive supervision, to operate with relative 
freedom from roof—fall accidents, one might be forced to conclude that roof— 
fall accidents were unavoidable, However, the records of individual mines, 
mining companies, and even mining States have snown that the high roof~fall 
accident rate of the past 30 or more years in coal mines can be greatly 
reduced, if mining people really desire to do so and will expend enough 
well-planned effort and use enough tinver,. 


HAULAGE-ACC IDENT OCCURRENCE REMAINS HIGH 


Civic authorities are deeply concerned with tne annual increase in 
fatalities from street and hignvay transportation and the extreme difficulty 
of keeping the rates from increasins; coal mines have essentially the same 
problem, and the solution seems to be avout as difficult. Early in the presen 
century much of the haulase in coal mines was done by mules anc relatively 
small wood pit cars with iron bands, and hanlage per man per day was much 
less than today; however, haulage fatalities, although only about half as 
numerous as fatalities from explosions, vere far too frequent even then. 


The gradual speeding of virtually all phases of coal production increased 
both the number and frequency of haulace accidents, waich reached a high rate 
during the heavy-production war period 1914-18, a much higher rate during 
the lower-—production period of 1921-25, and a peak during the period of 
rapid expansion of mechanized loading in 1920-30, receding slowly but 
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apparently steadily during tne past 10 years,. The increase in the numoer and 
frequency of deaths from coal-mine haulage accidents, although far too ranid 
is muca less than thet from surface traffic acci idents in cities and States of 
the country. Although the past TO years indicate a definite trend downvard, 
the rate is still much higher than in the eoray, years of the century. 

Available data indicate that in proportion to number of persons employed 
naulags—accident occurrence is higher. both: in frequency and severity than in 
any otner major step in coal mininz, includiug ining at the face with the 
supposedly extreme nazard of falls of roor and coal, It is by no means un- 
usual for coal mines tc have more haulage accidents in a year than there are 
haulege employees, this indiceting that some havlase employees are injured 
more tnan once -or that some nonnaulage enrloyees are injured in haulage 
accidents. © 3 | me | 


‘Thirtz or more years ago in coal mines the mine cer usuell; held not 
more than 2 tons of coal and weighed less then 1 ton; today, larger-canacity 
cars, weigiing mich more than 1 ton ersty, are cenerally used, and when one 
of these heevier, larger-—capacity cars gets out of control, the protazoility 
of serious injury to workers is mucn fsreater, especially as the lighter, 
smaller-canacity cars of 430 vears avo were navled by mule ee mechanical 
haulage is customer; tedey, Whe risk ef injury to workers has teen intensi- 
fied by the fact that fer too often larger cars (and eee heavy locomo- 
tives) have been installed without increasin~ gee Size of trac’: rails and 
ties, with consequent wrecks, derailments, aud other accidents aan frequently 
result in injuries tu workers as well as idemoge 6 equinnent. Moreover, much 
wider or higher locomotivzs and pit cars heave decn installed in mines with- 
out increasing tre sids or ton clearence G. ties haulacewarys,- causing injuries 
to many workers From crvsi.ing 


Tne much more extensive use of.the trol ley-locomotive svstem of mine 
c y Cc 


haulage during tie vast 2 decades commared with the decade 19C4-i4, inclusive, 
is dovotless resoonsitle for imen cv tre Aisner hanlasce-accitent ote in the 
later decades, Tar too often tare trolley wires have caused vorkers %o be 
throwm under cars or locomotives or tetuern tiscers end cars, with resultant 
accidents, aaa or tiem fatalities, that ore cnhcrgeed to havilage. In addition 
the trollev—locomstive Sioa s caused any faialitics charged to. cleetricityz 


to haulage as well as oe toh 
.Mine fires witn loss o £ life e 

or anotner by the ee —newle ze systan, aAlvnough the trolley-locomotive 
svsten hes mumerous cnerating sdvantests, it is ultrehazarcous ard should be 
superseded by some less inherontly danjerois metned cf hanclinz coal in 
oy 


9 
Cc 

Vorlkers, cn several. rine Serres and 
roverty “ave teen initieted in one manner 


3 hy 


{4 4) 
v 
’ 


relatively level parts of coal mines. Ths incrzased use of conveyor delts 
for eraneTOrorne coal uncergrovwnd siculd e-iminate some hazards com:on to 
trac: haulage, and possiily in tine Liecel locouctives of a suitaole type 


i = 
can ove used more safely anc efLicientl’ neg than the scene sv’stem, 
Trving te retain the trolley system ani ixcern.it properly seferuarded is much 
Like raising a cub lion or tizer or respias a& rattlesnake as Seas enolid ee 
Conpressec-air, storar2-ratterr, or rossioiy Diesel enzines sound aisnlac 
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trolley locometives for haulage in mires, ‘The trolley system demonstrated 

its "versatility" in causing mine fatslities when a trolley locomotive 

ignited gas on what mizht be termed "intake" air in the Eonran mine in 

July 1940 and caused 63 fatalities, The system tekes an annual toll of 

at least 100 lives in mines of the country considering all types of accidents 
to which it contrioutes; this is far too great a price to pay for this haulage 
ey euca even if it is efficient and has other advaritages. 


Meny present-day haulage accidents are due to poor Laulage equipment 
and installation, poor haulage practice, and a mixture of the two. Thirty 
years ago the railroads of tke United States nad a deservedly unsavory 
revutation oving to vrecis both of nassenger and freight trains with enormous 
loss of human life and limb and of corporate oroperty. Railroad officials, 
spurred on by aroused public sentiment, delved into the protlem, and today 
‘railroads have established and maintained for years a record of safe oneration 
that commands the admiration of tne entire vorlc, This record was accom- 
plished chiefly by application of sound engineering princivles to installa- 
tions, including the use of double tracking, heavy rails, and treated timber; 
the provision and maintenence of well~ballasted roadbeds: the reduction of 
curves and grades to a.minimum; the vurchase end maintenance of modern, up-to- 
date equipment and scrapoing of wornout, ovsolete or aeupnearge equipment; 
the installation of the best-availeole sieneling systems; and the use of 
humane and efficient methods of operation, The success of these measures is 
shown by the fact that che ovenoue the depression of the past 10 or more 
years, with its devastating effect on railroed finances, the railroads have 
Maintained virtually all of these precautionary measures, and railroad safety 
has decreased little if at all. What the re ilroads have done to prevent 
hauiage accidents, mines can do, at least in large part, and undoubtedly they 
will find, as did the railroads, that well~thought-out and carefully ad— 
ministered accident prevention vork NAYS 


LECTRICAL~CONTACT FATALITY RATE PEMALIS RELATIVELY EIGH 


In the early days of this century electricity was used only to a limit- 
ed extent in coal mines, but various electrical anyliances were introduced 
rather rapidly, beginninz about 1905. ‘The fatality rate from this cause 
increased to about its present rate mM1910—-15, ana each year somewhat fewer 
than 100 persons are killed by direct electrical—contact accidents in the 
coal mines of the United States, The rate rose to a maximum in 1925-34; al-— 
though somewhat lower than the maximum during the past 5 years, it was still 
far higher (about 30 percent) than for 1$06-10, The trolley—locomotive 
system with its deadly bere wire, ususlly unzrotected, causes nearly half 
of the electrical—contact deaths in coal mines of tne country and is a mine 
hazard that should not be allowed to continue, The hazard of major mine—fire 
and explosion disasters caused by electricity seems to have been fairly well 
curbed (at least for a time), althoush the Sonnan disaster of July 1940 
with 63 deaths was caused by ignition of gas by an electric arc, It seems 
probaole that most of the reduction in such accidents is due tc rockedusting 
and good luck ratner than to precautions that have been taken with electrical 
installations or eaquioment; the hazaré of deaths from contact with electri- 
city, <elthough apparently slightly lower during the past 5 years, 
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remains fundamentally tne same and probaoly will cost more lives in the. 
future than in the vast unless coal-mining neonle evaken to tne fact that 

the unguarded trolley wires and poorly safeguarded electrical equinment now 
used so widely in mines are menaces to which nine vorkers ought not to be 
exnosed. The remedies lie with mining peovle and they should be applied; 
certainly not a single foot of trolley wire shovld remain unguarded in any 
mine unless it is at least / feet acove the rail, and only permissible electri- 
cal equinment kept in permissidle condition should be used in coal mines. 


CONCLUSIONS 

Mining, esnecially coal mining, is an occunation that is relatively 
little comprehended by versons not actively cnsezed in it, and saret; in 
coal mining is not understood any too well oOo: manr,: if qoos moet, persons - 
who have made coal mining their life work, These eeneralizations as to tne 
lack of real knowledge of mining and more especially safety in the industry 
probaoly apply more definitely to the United States than to any other country 
in the world. The vast area of the United States and the many conditions 
under which coal is mined, in the nwaerous rezicns (many of them hundreds 
of miles apart) make it Binoee impossible Yor one person to Aave adeauate 
kmowledge of tne industry as a whole, especialiy its safety features, 

In addition to the lack of definite imowledze of the industry as a whole, 
many misconceptions as to details of its operntion are entertained not only 
by outsiders but also by those engaged in minin= work, 

safety has not progressed nearly so fast in mining as in many other 
so-called hazardous industries; this is truc not only in the United States 
out also in virtually all other countries tnere consideraole mining and other 
industrial work are done. An attempt to accowmt for the bdaciwerdness of tre 
mining industry (especially coal mining) in promoting safety would reauire 
much more space than is available here. 

Certainly no thinking person even fairly faniliar with mines or mining 
will accept the exnlanation that mininzs is, has been, and must continue to 
be a comparatively unsafe occunetion because of its inherent hazards. The 
mans records now available of individual mines (coel and noncoal, large anc 
small, and many with so-called nazardous conditions) that have oneratec for 
long veriodswitnout accicents or witn very low accident frequency and severity 
indicate that vith the prover »vrocedure the mines of the country, including 
those that produce coal, can reduce accident occurrence at least half and 
probaodly as much as three-quarters below present and recent past performance, 


In 1938 (the latest year for which complete data are available) 61.3 
percent of the bituminous coal mined in tne United States came from mines 
that operated through the year vithout a fatality compared with 51.5 percent 
in 1937, 51.6 percent in 1936, 57.3 percent in 1935, and 58.0 percent in 1934, 
These figures indicate that more than half the yearly outout of oditwninous 
coal comes from fatality-free mines. The drov from 58.0 percent in 193}: 
to 51.5 in 1937 is not encouraging, out the increase to an all-time hign of 
El.3 percent in 1938 is definitely. satisfactory. Numerous fisures can be 
quoted to snow safet progress in coal mininz, especially during the past 
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few years, notwith ‘handing the black record of 1940 as to disasters; among 
these figures is the all-~time low rate of fatal~accident occurrence in coal 
mining in 1939, Moreover, many coal mines with fairly heavy tonnages and 
more than ordinarily hazardous workings are now being operated one or more 
years without a lost—time accident, and numerous persons have worked 50 or 
more years in and around coal mine of the United States without a lost~-time 
accident. Frequently mines have produced several million tons of coal with— 
out a fatality, and there are numerous other examples of progress in safety, 
although the progress is admittedly slow, 


For many years before about 1930 or 1931 persons active in trying to 
advance safety in coal mining in the United States (as well as those paying 
for the work) doubted its utility; certainly coal~mine safety workers could 
oint with pride” to relatively few tangible evidences that coal~mine safety 
efforts were even measurably effective. Deaths and disasters in coal mines 
continued more or less unabated, and criticisms of safety work and workers 
were by no means few or far between. With the advent of the depression 
safety men were generally the forgotten men on tne pay roll, as many mining 
neople considered (and still consider) safety as a fad and as impossible to. 
accomplish, The definite reduction in accident occurrence in coal mining 
during the past few years has placed safety men in a position to "talk 
straight from the shoulder" as to the reasons why more progress has not been 
made in coal-mine safety, Now they can logically take the offensive rather 
than continually have to defend themselves and their work, as they had to 
do up to a few years ago, - 


For years safety men in coal mining have been largely in the position 
of the mythological toiler who rolled a huge and heavy ball up nill, any 
relaxation on his part causing the ball to roll down and crush him. Scores 
of influences other than the relatively few listed in this paper have blocked 
the efforts of coal-mine safety men, The alternating periods of feverish de- 
sire for maximum output, as during the war period 1914-18, and the opposite 
extreme of painful deflation, as during 1920-21 or 1930, 1931, 1932, and 
1933, seriously handicap efforts to prevent accidents. The definite "sprags" 
placed on safety endeavor or safety accomplishment by the numerous laoor 
disturbances that have confronted coal mining in the past 30 or more years 
cannot be overemphasized. ._The unbridled "cut—throat"™ competition, which 
has been the rule rather than the exception in coal mining during most of 
the present generation has interposed at times almost insuperable bars to 
progress in safety, as the "economies" necessary to make coal sales at "cut- 
rate prices™ are largely assessed on personnel, not only in wage cuts but 
also in retrenchments in. safety practices, methods, sunplies, and equipment, 
Rapid and often ill-considerea changes in mining nethods, with the placing 
(at times) of much ill-fitting equinpaent in mines without expending tne ) 
time, trouble, or funds to educate tne workers in the new type of operation, 
have nullified much of the effort of those trying to make coal mines less 
hazardous to men working in- them. Numerous similar influences might be 
cited to show how almost impossible is the joo confronting those engaged 
in forwarding or trying to forward safety in coal mining, In spite, 
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nowever, of the up—hill work of the past and tne shadows that appear to 

be falling across the path of greater safety in coal mining in the near future 
in the United States, there is good reason to hope that the industry will 

soon fall in line now that many wide-—ataxe progressive coal mines have shovm 
thet coal mining can be conducted in relative sefety. The fellow who fails 

to get "on the band wagon™ will prooably te forced out of business, because 
safety pays and ultimately it will be impossible to operate unsafe mines, 
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